ABSTRACT. A dual convex programming approach to solving linear programs with inequality constraints through entropic perturbation is derived. The amount of perturbation required depends on the desired accuracy of the optimum. The dual program contains only non-positivity constraints. An eoptimal solution to the linear program can be obtained effortlessly from the optimal solution of the dual program. Since cross-entropy minimization subject to linear inequality constraints is a special case of the perturbed linear program, the duality result becomes readily applicable. Many standard constrained optimization techniques can be specialized to solve the dual program. Such specializations, made possible by the simplicity of the constraints, significantly reduce the computational effort usually incurred by these methods. Immediate applications of the theory developed include an entropic path-following approach to solving linear semi-infinite programs with an infinite number of inequality constraints and the widely used entropy optimization models with linear inequality and/or equality constraints.
The motivation of this study is twofold. First, Fang and Wu [9] recently proposed an entropic path-following approach to solving linear semi-infinite programs with finitely many variables and infinitely many inequality constraints. Their algorithms require solving an entropically perturbed linear program with finitely many inequality constraints. After introducing artificial variables, the resulting equality-constrained convex program is no longer an entropically perturbed linear program due to the absence of the entropic terms for the artificial variables. Theretbre, the algorithms proposed in [7] is no longer applicable and an algorithm for solving directly the entropically perturbed linear programs with inequality constraints is needed. Second, the widely applicable entropy optimization problem with linear inequality constraints turns out to be a special case of the perturbed linear program being treated. Although such minimization problems subject to equality constrmnts have been used widely and treated extensively in recent literature [e.g. [10] [11] [12] [13] [14] [15] [16] The cross-entropy minimization problem has received much attention in the recent literature [10] [11] [12] [13] [14] [15] [16] . However, most of the attention has focused on the case with equality constraints (in addition to the non-negativity constraints). In fact, a more general setting of linearly-constrained minimum cross-entropy problem can be described in the following form (assuming pj > 0, j=l,2 n)" Immediate applications of the theory developed include an entropic path-following approach to solving linear semi-infinite programs with an infinite number of inequality constraints and the widely used entropy optimization models with linear equality and/or inequality constraints.
